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(57) Hso5prr»HM£ otmocmtc* a cneoo6iM, 
npiweKfleKWM Ann *wnpaMCM*w AC*op^^ 

pOBOHHO* t*CWH0fl KOAOHHW B Me$T*NUX M 

A*«rcs noBvaieNwa «tHfre*n<BHOC7* twnpa»- 

ft6M«* Ae^0PM»p0»»HHOfi pQc*AHO* 

CKWT KQflOKXy Tpy6 C mapsn/lM^OCKOft AP' 

pMpyiouieft roneBcofl (an. noflajoi a TpyGw 
KsupeocTtt noa patawHi* Aa*" 6 **** ^ npcft43- 
oOa»t ci»AHto nepftMBtxieHuft *o«m*i w Tpy6 r. 
flf afto/tb MnpfiBAffeMOf o y^aetica, npuw 
ta*AO* craw« npow»»otf»r n*p«Mau*eMne 
coifomw rpyO c flf oAon* B*npa»n«eMoro 
yMBCtwi CHKjy Bfi*px npw paficweM A3iunerwn 
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H3o6paTa«H« ot*ochtc» * cnocofoM, 

npi4*!CH*eMiblM Art* /1KCBWASUH* CMSTH* afr 

caAm** WflpHH b cKsaacuKax He4n*rfO* * fa* 

'^>BOM nrOMMUWettHOCTM. ■ MACTHOCIH. ApH 

P36dt3x no MnmanbrtONy pCMOKiy oftcaflMwx 

XOflOHH. 

nk* e^^eimcBHOCTw tmn pa ****** a«$*>P* h ' 

pOMwMOft ofecaAWQft KOnOMHU. 

Hz $wr .1 *3o6p«iMHa tcoMnQMOBfta. ony 
meHHas b ofccaAWO ico^oHHy tm*e Bunpaa- 
nfteMoro y*acTK8 u cocTDRma* H* 
fMAP*»^WM0Cfcoro pacuivipMTenfl » *hac n*A- 
paM*vec*oA Aopwpyioutea ro/»oa«« c want* 
hqm fin* sanOANeKUB ^ma^octho 
TpBHCnopTMOfi ko/iohhw Tpy6 h wianBHQM 
Cnv»B8 M*A*ocrH Tpy6 npw nofl^AMC «OMOO- 
KOBnH H3 CKsaMMiiu; Ha $*r.2 - pa6or8 4>op- 
M«pyiouieri ronoBxti s nunpaB/i^eMOM 
ys3CTK8; na qwir.3 - pa3p©3 (^opwupyomeft 
ronOBicw. 



Cnoco$ BMnpaB^eHMH Ac^pMKpOBaHHc* 
oCcciAnQ^ xonoKHu ocytaecTB^wT c/ibavo- 
iuhm oGpascw. 

CnycxaiOT k ■wnpaanneMOM*' ysactKy i 
KowwiHy Tpy6 3 c ^opMMpyiomcvi raiOB<o« 2. 
noA**T m aviONHy 7py5 3 JicMAKOcn* ooa P* 60 " 
turn ABBAC"*** H4tpOM3 boast nepw«ui^Hw© 
ronotiHM tqv6 3 «A0Afc awnpBBn^6Moroy«cv 
w b npauecce patkworo unicna. npvwcM p^&o- 

Wtil UHKH flpOHBBOA^T t7BA»MHO. 8 HB XBXflOW 

CT«A^« npp^3B0A«> nepeHciMCKwe koaohhm 
Tpytt BAWib BbinpaBnue^oro yMecnta cm*»y 
snepx npu pa6osBH ABBnenvw 9 r^Apa******* 
cwA ♦opM^Py*o«»ft roiiOBKe. 

Cnoco6 ocyutcCTMB iot oieAyK)U{MM o8pa- 

06C3A W '« KOAOMHB flWBMOTpOW 146 MM C 
TOniU*MOft CTBMICH 10 MM CM«T* H3 r/iyBwMt 

1200 m. Matapnaii o6caA«o^ tcfiOMu^M* 
rpynnw npoHMocm ( o» - 6500 *rc/cM . <?i - 
- SSOOktc/cm 2 ), UJ«6iiohdm A^aMeipoM \2A 
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mm onp&A* A *"M H«rtpox*>AUMorr* a o6cmmoh 
KUnOHHO na r/ry6*HB 1200m. rto/iywiH now 
xy - njj6non He npoxoflKT, U]<*6aom am*"*** 
^om 118 mm npoxOA"*. KoctxkA raOapm 

4/OpMMpyiou^ft rOAOBKM HO A^H6TpV COCT3S- 
AflOT 116 MM. 

YcraNOBww pa3A»w*«H** cerropoa 4 
4iopMMpytame& ronoBKM. AuaMOTp kx paSAW- 
(X9tiw«Hl9r.Kt(iH coftTPOYcrooftfltv »Myrp«MH«- 
my xu*aMCT py ofcdAuofl xoaohh u ot aw3n^tps 
1 16 mm AO AwaMCTpa 126 mm. 

cpt>pMnpY»ma« ronottea 2. HacrpoanKan 
na 3dABHMbtA Ma*c*Ma/i»HWft A^MCTp ft pac- 

UJHp0HHOM COCrOWUM, COOTBeTCTWlOUiHA ho- 
MHH3tffcHGMy AM0HQTpy O*C*AH0ft XCiTOHHhl. 
OnyCWWTTCB KM** CMftlWO y<ttCTK0. 

OnpoACnfl»T ycvuwa. coaAaaicMt^ cox* 
ropaMX 4 $QpM*pyKKti0fl fOTOWO* H9 BHyTpBH- 
H*ft AVUN8TP OOCaftrtOA KOAOMHM 5; 

P-3,14 -7,1 - tO - 120*2S800icr. 

tac D- 7,1 CM- aMytpaMM^ AWM^TP pew- 
hobo* yn*OTMvrt**%HO& MaH*xem nOA cerro- 

L * 10 cm - fiftvwB peawnoooa VPAotk*- 

P - 120 rrc/c*r - uafioseo hs6**tohho» 
Aachen** **akOCtm e rwoBW 2. noATBeti*- 
AftHHoe Texwwecito* xaparmpuCTMJtoa. 

Onp«AOff»0T y«w«rf<oei»a«eH*«u eos» 
uae^ioe cexTopaM* rcwofticw 2, m> KnyrpaMK*- 
My A«f*M*Tpy o6caAHO<* x>oao>*»«m; 

o 2SBOO 2S800 _ „ 

= l410*rc/cM a . 



Aaite. c6pocwB AaB*en*«« AO nyviw. ony 
cxax>r *ot«rraMO»*y c q>opMwpyiou4ea tOno»*o& 
2 hw*o CMflYoro ywacma 1 * cooepu^AT bto- 
po* npoxoA « cooraeTCToeMHo Tax*e TpeTi** 
6 npcxoA CHwiy mod*. 4*ucMpya no nm&*w 
Ncc^OMy MHAWKaTopy eaca (n*B) oceaue na- 
•rpyam. 

flo/iyscHrtweoceebie Karpyaw cceAenw b 

10 AManwsHpya oceaue Harpysx*. orHcnaioT, 
htp nocne BToporg npoxooa ohw cnnawiwcb 
fa no cpaanewwio c napauM. a noeae 
TpeTMiro npoxOAd ~ *a 35%. 

Oahwco, HawiMa* napaww npoxo/t mo**o 
15 co3A*aarw •ofl wtomhoc A*&n«Hi*e a r*iApaa*vr- 
Hftc^oa 4*opMMpyiotueA rofioeica u 6onnue 120 
crc/c»r. 3 to orpaa*nca na aenMMWHc aconr**- 
rnM* h oceawiK warpy3«a*. Ohm aoapacTyi. 
CflCA* aa aoapacTWMcM oceao^ ttarpyaiM no 
20 fVIB, Hent» 40«ycKan». wto6m ee acmwiHa 
npeaMCMoa 300 kH Aonon*wrenhMO k accy 
TpyC h9 KOtoovx 0Kymj5wa «©HnoHoa«a c $op- 
MHpywwd row»xoA. tax cak wreHmcaeT 
o*»aCMOCTv nopwaa Tpy6. 
2^ Eciw owwn wrpyjica npM&/mxa«iw r 
CTOfi afjwwwet Hco6aoAHMO CHa^ft watw- 
tomhob AaafleimcaotAK0C7wa romm^e2anpe- 
A^Adx or 15% 0t M npoAOiwcxTii npouwuKy 
chmsv mpot Mepea cmatw^ y**scroJC, 
30 OKxenue ooeewx narpysox np*i oobtod- 
hmx ih»*oai» romww 2 ca»»Ae T e^fcCT»yeT o 
tom, W CMB-me o6caAHOA kdaohmm ycTpana- 

nwawrcA. 

Cnoco6 BunpaaiieHMfl A^opMupoea hko* 
o6caAHoH EOnoHHw, ewi^aHimMft cnycx k e«- 
npta&Ji*eMdMy ynacncy TpuxcnoprTHoA koaoh- 
mm Tpy6 c rvw?a«aviHooCMM pacumpwTB/reM. 



xHOcreA <onrairra; 

t- 0,6 cm - ah v»na «oHTa«ra.caKTopoa. 

Tbwm o6paaoM. yAenkMOft &tifieH»t. co- 
aAaaa^Moe cerropaww no fmyrpenHeMy A«^ 
Merpy o6caAHoA nortOHiiu. cocraB/iBCT AO 
40% Or. 

noAflepwaara ■ roiwmitc 2 padovec i«5*r 

TOHHOB AW/ieHW€. pa©MOC 120 «t/CH . T«HyT 
f IOAVOMHHKOM TpyCM 2 BBQOX COBOpUiaWT 

nap«wft npoxoA 0»pMMpy>omcft ro/ioaicoa no- 
pe* cMj»rwrt ysacrox 1 o6cAa«o* KQnanw, 

CO3ABB0M Ha 06CAAHY)O KOAOHHy ftOHTaiCTH M€ 

m oceawo HarpyscM. 
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H^HMM M ffBpW W WM KOJfOtfKW rpy6 BAP^^ 

Bwnpa ajrowoy oyacTya a npouecce pafioMBto 
UHx»a.oTii»tHaiotUHAcn tcm. w>. c uenwo 
itOBUUieHMsi a^axTuwocrw BunpaaneHWA 

AB$OpMMp08dMH0°< OtCM&lO* XOTOHKM, B Kd- 

«i«ctb9 rHflpaMWHBCJcorB patuinpHTeaa vie- 
no^vayiTT nvu>aeu*wecKyo fiopH^pytomyw 
ronoaicy. hdwbm poopwft i<wui npOi^OAWT 
CT8A**Artd a MB CtbAW npo«3W>A»T 

nepeMeiueMice bobshhm Tpy6 bap^^ Bwnp^©- 
AneMoro ynacTua cwasy aaepx np*i pa6o*«M 
Aaa^e»<MM a rvwawiwecttoft flopnupyiou\w 
ro/rOB«ce. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgffcm 2 , a y = 3800 kgf/cm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf/cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
" M, ~ Tt-D^r 314120.5~ 

= 1410kgffcm 2 , 

where Dm - 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% <7y. 

Maintaining a working excess pressure in head 2 equal to 120 kgf7cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf7cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 1 5% o y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that^ with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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